The effects of ionizing radiation on the pulmonary endothelial cell uptake of alpha-aminoisobutyric acid and synthesis of prostacyclin.
The effects of gamma irradiation (150-3000 rad) on prostacyclin synthesis (PGI2) and Na+-dependent amino acid uptake (alpha-aminoisobutyric acid, AIB) were assessed in vitro in bovine pulmonary artery endothelial cells grown in plastic culture dishes. A dose-dependent increase in both PGI2 synthesis and AIB was found 24 h after irradiation at exposure levels greater than 600 rad. The increase in PGI2 synthesis [297% of sham-irradiated values at 3000 rad, P less than 0.01] was due to an increase in release of arachidonic acid from plasma membrane stores as well as stimulation of cyclooxygenase and/or prostacyclin synthetase enzymes. The increase in AIB uptake (75% increase at 3000 rad compared to sham-exposure values) correlated with the increased synthesis of PGI2 (r = 0.94). There was also a dose-dependent increase in the number of cells that became detached from the culture dishes during the 24-h period after irradiation. The changes in PGI2 synthesis and AIB uptake induced by gamma irradiation differed if the endothelial cells were grown on cover slips, indicating that the endothelial response to irradiation may be dependent on the interaction between the endothelial cell and its extracellular basement membrane matrix.